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(54) TRANSLUCENT TOOTH-COATING COMPOSITION FOR TOOTH FOR FINISHING THEREOF 
AFTER ITS BLEACHING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a translucent tooth-coating composition for preventing or delaying 
polluted coloring of teeth by forming coat on the surfaces of teeth and smoothing teeth surfaces while 
developing whiteness similar to that of diffused reflection of light in a translucent tooth-coating composition 
for finishing applied after bleaching treatment of natural teeth in dental field. 

SOLUTION: This translucent tooth-coating composition for teeth for finishing thereof after their bleaching 
consists mainly of 8-80 wt.% multifunctional acrylate monomer, 16-80 wt.% low boiling point solvent, 0.3-5 
wt.% visible light polymerization initiator and 1-20 wt.% titanium dioxide and has 60-95% light transmittance 
of a cured film. A composition comprising tri or more poly- functional acrylate monomer, a low boiling point 
solvent which is an acrylate monomer having <120°C boiling point, a camphor quinone as visible light 
polymerization initiator and titanium dioxide having 1 size can especially be utilized as the coating 
composition. Phosphate-based adhesive monomer is preferably further added to the composition. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the translucency tooth covering constituent for finish applied mainly 

after, bleaching processing of a natural-tooth fang in the field of dentistry medicine. 

[0002] 

[Description of the Prior Art] In the odontotherapy in recent years, the bleaching therapy of a tooth is performed from 
hope that a woman with the strong especially young request which is going to improve the aesthetics of a tooth train 
wants to make a gear tooth white. 

[0003] A natural tooth is discolored or colored by the deposition of the colored matter of luxury goods, such as 
tobacco, coffee, and tea incrustation, and propagation of pigment producing bacteria, moreover, discoloration of a tooth 
- that of the prosthetic dentistry metallic material within the oral cavity ~ or there is exogenous discoloration under the 
effect of a colored metal salt. Furthermore, a tooth may be discolored also under the effect by chemicals, such as a 
fluorine, or drugs like a tetracycline. Furthermore, it discolors according to what there is endogenous tooth 
discoloration, for example, is depended on aging, a metabolic error, or heredity, other dental failures, etc. And in the 
object of a bleaching therapy, exogenous discoloration fits also to endogenous discoloration from the first. 
[0004] As a means of an aesthetics improvement of these discolored teeth, the bleaching therapy is performed from the 
former. In order that peroxidation agents and reducing agents, such as a hydrogen peroxide and urea peroxide, and the 
pharmacological action which used an acid and alkali may be used in addition to this and bleaching may promote the 
bleaching effectiveness further recently, using heating and an optical exposure together is also carried out. 
[0005] Although it is then about an artificial-tooth fang as a conventional technique, the constituent of the 
photopolymerization nature for giving a lubricative property to the front face of a resin system artificial-tooth fang is 
well-known. For example, applying on the front face of a resin system artificial-tooth fang and the resin paste with 
which it filled up to crown circles, making it harden to JP,63-183904,A, JP,63-183905,A, and JP,3-265612,A in a light 
field, and giving a lubricative property to them with the light hardenability constituent which consists of a multi- 
organic-functions system acrylic monomer, a solvent, and a photopolymerization initiator, is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the bleaching method of the above-mentioned natural tooth, 
colored matter and pigment producing bacteria, such as tobacco and tea incrustation, carried out deposition to the gear- 
tooth front face gradually after a while after the therapy, and it had a relapse into the color before bleaching in many 
cases. Furthermore, many cases where a plaque on the contrary became easy to adhere to a tooth front face were 
accepted harder [ bleached ]. 

[0007] This cause is seen for much micropores and others, and various microscopic defects to be discovered to the 
enamel surface after bleaching with the operation to the enamel substrate of the bleaching agent of a peroxide and 
others. Although the microscopic defect produced on the tooth front face by bleaching, on the other hand, also serves as 
an element which makes a gear tooth discover white by optical scattered reflection, it is easy to carry out the deposition 
of the foreign pollutant in the oral cavity to coincidence, and it is thought that the operation which stimulates dental 
coloring is also carried out. 

[0008] And in order to mitigate back track of the color after bleaching, in the operating person, finishing polish of a 
bleaching gear tooth took an effort and time amount to the bleaching activity, it is points, like there is the need of 
cutting down coloring nature ingesta, such as coffee, cola, and Calais, for two days immediately after bleaching, and 
another side and a patient had difficulties, like it is very troublesome also for a patient. 
[0009] However, about the attempt which is going to solve the above-mentioned trouble relevant to the above- 
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mentioned tooth bleaching therapy, it is not suggested to said JP,63-183904,A at all. Although artificers proposed the 
transparency tooth coating for after [ tooth bleaching ] finish in the application for patent No. 086336 [ 2000 to ], 
already If a tooth bleaching side is made to apply - harden a transparent tooth covering constituent, since a resin coat 
will cover the microscopic defect section produced by bleaching, also although it is very effective for discoloration 
prevention of a bleaching tooth Make the optical scattered reflection based on the microscopic defect section decline, 
the effectiveness which discovers a gear tooth white by bleaching is made to fall, and, in addition, the dissatisfaction' 
remains in respect of the tooth whitening immediately after a bleaching therapy. 

[0010] Although this invention carries out osmosis restoration also of the microscopic defect discovered on a tooth 
front face at the time of bleaching in view of the above-mentioned trouble relevant to the above-mentioned tooth 
bleaching therapy Form the coat which can reproduce a color tone similar to the color tone (the whiteness based on the 
optical scattered reflection by the microscopic defect is also included) of a bleaching side on the surface of a tooth, and, 
moreover, a tooth front face is made smooth. It is going to offer the translucency tooth covering constituent for the 
finish for preventing or delaying discoloration by resoiling of the tooth after bleaching. This invention is to also provide 
antisticking of a hyperesthesia, dentine strengthening, or a plaque with the useful translucency tooth covering 
constituent for after [ tooth bleaching ] finish further. 
[0011] 

[Means for Solving the Problem] It is characterized by making it a white translucency, this constituent having 
contained 0.5 - 10wt% white inorganic impalpable powder further, and having used light transmittance of a hardening 
coat as 60 - 95%, although this invention was a tooth covering constituent containing a 10 - 80wt% polyfunctional 
acrylate monomer, a 20 - 80wt% low boiler, and a 0.4 - 5wt% light polymerization initiator for after [ tooth bleaching ] 
finish. 

[0012] Since such a translucency is chiefly based on white inorganic impalpable powder, the hardening coat of this 
constituent originates in white inorganic impalpable powder, the reflection factor to 5 - 40% is shown and the 
appearance of a hardening coat is made into white, the white color tone to which the tooth front face which applied this 
translucency tooth covering constituent compounded the whiteness of a tooth proper and the reflected light whiteness 
of white pigments is acquired. This invention is this semantics and offers the whitening agent applied to a tooth after 
bleaching finishing. 

[0013] The translucency tooth covering constituent of this invention is an acrylate system photoresist constituent, by 
applying to the bleached tooth front face shows the outstanding permeability over a tooth, although osmosis restoration 
also of the microscopic defect discovered on a tooth front face at the time of bleaching is carried out, moreover a 
smooth coat can be formed in a tooth front face, and this coat can maintain a tooth front face at smooth nature over a 
long period of time. 

[0014] Furthermore, making a coat translucent white and maintaining the whiteness (the whiteness based on the optical 
scattered reflection by the microscopic defect also being included) of the vital tooth of a tooth bleaching side by 
combination of white inorganic impalpable powder, white can be emphasized with white inorganic impalpable powder, 
and dental whiteness can be made to pull up further. 

[0015] Furthermore, since this smooth coat shows high resistance to contamination, it can prevent contamination 
coloring of a tooth. Thereby, gear-tooth white with the bleached beautiful tooth is maintainable over a long period of 
time through this translucent coat on the front face of a tooth. 

[0016] Moreover, the high contamination resistance of this coat can make plaque antisticking discover not only over 
the discoloration (back track discoloration) prevention after the above tooth bleaching but over a long period of time. 
Furthermore, since a coat can control a hyperesthesia, moreover strengthens surface dentine and has acid resistance 
with prevention of contamination, it is effective in caries prevention especially. 
[0017] 

[Embodiment of the Invention] As a polymerization nature monomer, although a polyfunctional acrylate monomer is 
used In a polyfunctional acrylate monomer, first as a 2 functionality acrylate monomer Bisphenol A-diglycidyl 
methacrylate (Bis-GMA), Triethylene glycol methacrylate, a bis-METAKUROKISHI phenyl propane (Bis-MEPP), JI 
(methacryloxyethyl) trimethylhexamethylene JIURETAN, Ethylene glycol dimethacrylate, diethylene-glycol 
dimethacrylate, Tetra-ethylene dimethacrylate, 1 ,4-butanediol dimethacrylate, neopentyl alcoholic dimethacrylate, 
TORIKURORO decane dimethacrylate, glycerol dimethacrylate, etc. can be used. 

[0018] As for a polyfunctional acrylate monomer, acrylate monomers, such as for example, a tris (acryloxy oxy-) 
SHIANU rate, tetramethylolmethane triacrylate, TORIMECHIRORU pro pantry mecrylate, and pentaerythritol 
trimethacrylate, are contained as a 3 functionality acrylate monomer. 

[0019] To a polyfunctions! acrylate monomer, for example, pentaerythritol tetraacrylate, TORIMECHI low methane 
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tetraacrylate, etc. are available as a 4 functionality acrylate monomer. 

[0020] 5 functionality acrylate monomers, such as dipentaerythritol pentaacrylate, and 6 functionality acrylate 
monomers of a polyfunctional acrylate monomer, such as dipentaerythritol hexaacrylate, are also still more nearly 
available. 

[0021] Since using the acrylate monomer of three or more functionality promotes three-dimension hardening of a 
constituent and it tends to form a ****** coat as spreading material to the tooth front face of this invention, it is 
desirable. 

[0022] Although considering as 10 - 80wt% is desirable as for the content of the above-mentioned polyfunctional 
acrylate monomer, when the endurance of a hardening coat is low a little and exceeds 80wt%, less than [ 10wt% ], 
becoming **** generally and forming in a homogeneous paint film changes with difficulty. In respect of the balance of 
the spreading nature to a bleaching tooth flank, and the endurance of a hardening coat, 30 - 70wt%, coat formation has 
especially homogeneous 35 - 60wt%, and this content is desirable in respect of the reinforcement of that hardening coat 
being high etc. 

[0023] It dissolves in the above-mentioned polyfunctional acrylate monomer, and in the case of spreading to a 
bleaching tooth, the low boiler used for the translucency tooth covering constituent of this invention has the function as 
a permeability grant agent in which this applied constituent helps osmosis on a tooth front face, in process of 
hardening, it volatilizes and leaves a polymer. Especially a low boiler has the effectiveness which evaporates as a steam 
by generation of heat in case the coat of this constituent hardens, for this reason promotes hardening of the coat by 
steamy oxygen cutoff. 

[0024] Such a solvent can be chosen from a well-known thing as a thing of 100 degrees C or less of boiling points, for 
example, a methanol, ethanol, an acetone, and ethyl acetate can be used for it. It is because ****** evaporation of this 
solvent can be carried out by generation of heat, this solvent is intermingled in a hardening coat and the fall of a coat on 
the strength is not affected, in case this constituent hardens the reason which especially this solvent makes 100 degrees 
C or less of boiling points by optical exposure. 

[0025||||^ monomer -with a low-boiling point of 120 degrees C or less, for 

example, methyl (meta) acrylate and its ethyl (meta) acrylate are still more nearly usable. If the polymerization nature 
acrylate monomer of a low-boiling point is used for a solvent, since it will react with the above-mentioned 
polyfunctional acrylate monomer and will polymerization-ize at the time of a light exposure, there is an advantage 
excellent in especially the slipping nature of the coat which did not remain in .the paint film with the solvent and was 
hardened. Since the amount of generating steams in case this constituent hardens increases, the reason for making the 
boiling point into 120 degrees C or less is advantageous to promoting the hard facing nature of a hardening coat under 
the effect of an oxygen screening effect. 

[0026] 20 - 80wt% of the content of this low boiler is desirable. The permeability to the microscopic defect on the front 
face of a tooth of a translucency tooth coat constituent etc. not only worsens, but less than [ 20wt% ], the content If it is 
for there to be few amounts of generating steams in case this constituent hardens (an oxygen screening effect 
worsening), and for trouble to occur in the hard facing nature of a hardening coat and 80wt% is exceeded It is because a 
low boiler becomes easy to remain in a hardening coat and a hardenability component not only stops being able to form 
a hardening coat easily few, but it has a bad influence on hardening coat reinforcement. 35 - 65wt% of especially the 
content of a low boiler is desirable from a viewpoint of balance with the permeability to a bleaching tooth front face, 
and the endurance of a hardening coat. 

[0027] moreover - although the light polymerization initiator applied to this invention is indispensable in order to 
stiffen the paint film of the translucency tooth covering constituent applied to the tooth front face by optical exposure - 
a camphor quinone and full - me - non, benzyl, alpha-amino acetophenone, a thioxan ton, etc. can be illustrated. 
[0028] Under existence of a light polymerization initiator, also under existence of oxygen, a translucency tooth 
covering constituent is hardened quickly and forms a hardening coat on the surface of a gear tooth by the exposure of 
the visible ray of a 400-500-micrometer wavelength region. 

[0029] Especially as a light polymerization initiator, .a|^^ desira^ 
^aetivity^ especial also to being 

comparatively hard to be influenced of the polymerization control under oxygen existence, and moreover, promoting 
hardening of the part which permeated deeply, since case depth is large. 

[0030] Moreover, since there is an inclination for the hardened material of a translucency tooth covering constituent to 
become strong [ the yellow taste ] when the content of a light polymerization initiator exceeds 3wt%, although the 
range of 0.4 - 5wt% is suitable, in view of polymerization activity ability and the balance of the color tone of a 
hardening coat, 1.0 - 3wt% of the content is desirable. 
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[0031] Moreover, although the description oT4ii^ft^S^ ftie aboVfc- 

mentioned constituent, and,fprm^^ on a tooth front face, as such white inorganic 

iippSi^^ aluminum, a 

girccffilui^^ a magnesium oxide, a calcium carbonate, a ^ 

titanium dioxide, a titanium-dioxide covering mica, and a zirconium dioxide are desirable at the point which can give 
whiteness similar to the whiteness the addition to resin is little especially and according to the optical scattered 
reflection of a bleaching gear-tooth front face to a hardening coat. Especially the titanium dioxide that is also the inside 
or white pigments is desirable. 

[0032] As particle diameter of white system inorganic impalpable powder, it is so desirable that it is fine, and 10 
microns or less are suitable as mean particle diameter of a primary particle. In the case of 10 microns or more, since a 
lot of [ in order to reproduce a color tone similar to the color tone also containing the whiteness by the optical scattered 
reflection of a bleaching gear-tooth front face ] combination is needed, liquid viscosity becomes high, osmosis in the 
microscopic defect section after bleaching worsens, or the surface lubricative property of this translucency tooth 
covering film falls and there are bad influences, such as pigmentation, it is not desirable. Especially in the case of 1 
micron or less, at least 10 microns or less are suitable for permeating the microscopic defect circles after this 
translucency tooth covering presentation liquid bleaching. 

[0033] Although, as for the content of white inorganic impalpable powder, 0.5 - 10wt% is suitable, when the liquid 
viscosity of this translucency tooth covering presentation liquid becomes high and it is hard coming to permeate the 
microscopic defect circles after bleaching, the homogeneity of this translucency tooth covering film worsens, or the 
light transmittance of a hardening coat is too low, therefore in the case of beyond 10wt%, a reflection factor is too high, 
and it becomes the choke's unnatural color tone in many cases. On the other hand, in the case of not more than white 
inorganic impalpable powder 0.5wt%, when the microscopic defect circles after a translucency tooth covering 
constituent bleaching are permeated, the light transmittance of a hardening coat becomes high too much, and cannot 
complement the lack of whiteness by the optical scattered reflection fall of a bleaching gear-tooth front face, but it 
becomes difficult to reproduce a color tone similar to the color tone of a bleaching side. 

[0034] In this invention, the constituent of the above-mentioned presentation is set up so that the light transmittance of 
said hardening coat may be 60 - 95%. The total light transmission which measured the film which the light 
transmittance of a hardening coat made the constituent homogeneity with ** thinly as much as possible, and was made 
to carry out photo-curing here to behind with the turbidity meter is meant. Light transmittance becomes an unnatural 
color tone according that it is less than 60% to the reflected light of white inorganic impalpable powder as mentioned 
above and is not desirable. If it exceeds 95%, the whiteness complement in connection with the optical scattered 
reflection of a bleaching gear-tooth front face cannot accomplish. 

[0035] The fitness content of white inorganic impalpable powder is set up so that it may grow into the range of the 
above-mentioned light transmittance further with the class and particle diameter of white impalpable powder for 
reproducing a color tone similar to the color tone of a bleaching gear-tooth front face, although it changes with 
thickness of the coat after hardening. Especially the thickness of the coat after hardening has desirable about 40-100 
micrometers, and in such thickness range, especially the range coat that is 50-80 micrometers can opt for combination 
of white inorganic impalpable powder so that the above-mentioned light transmittance can be obtained. 
[0036] It is desirable to add a polymerization promotor with a light polymerization initiator, and a polymerization 
promotor is used for the constituent of this invention in order to carry out photo-curing of the paint film of the 
translucency tooth covering constituent applied to the tooth front face quickly. It is chosen out of what acts as a co- 
catalyst as this polymerization promotor, and p-dimethylamino ethyl benzoate which is a reducing agent, 
dimethylaminoethyl methacrylate, N-methyl diphenylamine, dimethyl-p-toluidine, n butylamine, triethylamine, or p- 
dimethylamino isoamyl benzoate can be illustrated. Especially this polymerization promotor has p-dimethylaminp ethyl 
benzoate, dimethylaminoethyl methacrylate, desirable N-methyl diphenylamine, etc. It considers as the content of a 
polymerization promotor, if it carries out, the range of 0.4 - 5wt% is suitable, but if 3wt% is exceeded, the yellow taste 
will become strong and, as for the case below 0.4wt%, polymerization activity ability will fall. 
[0037] Although the translucency tooth covering constituent for the finish after tooth bleaching concerning this 
invention consists of the polyfunctional acrylate monomer, the low boiler, the light polymerization initiator, the 
polymerization promotor, and white inorganic impalpable powder of the above-mentioned presentation When the 
especially desirable component and presentation range of this constituent are illustrated, the 35 - 60wt% acrylate 
monomer of four or more functionality, The acrylate monomer of 120 degrees C or less of 61 - 36wt% boiling points, 
and a 1 - 3wt% camphor quinone, What consists of the polymerization promotor chosen from the group which 1 - 8% 
of primary particle pitch diameter becomes from a titanium dioxide 1 micron [ or less ], 1 - 3wt% p-dimethylamino 
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ethyl benzoate, dimethylaminoethyl methacrylate, and N-methyl diphenylamine is mentioned. It excels, although this 
presentation range reproduces a color tone similar to the color tone of a tooth bleaching side and combines the 
permeability to the microscopic defect section, and the endurance of a hardening coat. 

[0038] the translucency tooth covering constituent for the finish after tooth bleaching concerning this invention — the 
polyfunctional acrylate monomer of the above-mentioned presentation, a low boiler, and a light polymerization initiator 
-- desirable - a polymerization promoter - since - although it changes/other acrylate monomers in which a 
polymerization is possible can also be further added by the above-mentioned photopolymerization initiator, and, 
thereby, physical and chemical property of a tooth surface coat can be improved. 

[0039] Furthermore, a well-known phosphoric ester monomer can be used for the constituent of this invention as an 
adhesive monomer. Little addition of an adhesive monomer can heighten adhesive strength with a tooth, and can 
improve the endurance of a hardening coat. In such a phosphoric ester monomer, diphenyl (2-methacryloxyethyl) 
phosphate, dimethyl (2-methacryloxyethyl) phosphate, diethyl (2-methacryloxyethyl) phosphate, dipropyl (2- 
methacryloxyethyl) phosphate, dibutyl (2-methacryloxyethyl) phosphate, dioctyl (2-methacryloxyethyl) phosphate, 2- 
methacryloxyethyl acid phosphate, phenyl (2-methacryloxyethyl) acid phosphate, etc. can be illustrated. 
[0040] 0.1 - 5wt% of the phosphoric ester monomer content is desirable in a tooth covering constituent. If there are few 
those contents than 0.1 wt%, they will not contribute this adhesive monomer to adhesion to the tooth of a constituent 
coat, but when [ than 5wt% ] more, there is **** to which the reinforcement of a hardening coat is reduced. 0.2 from 
balance of adhesive property and coat strength - 2wt% of the content is still more desirable. 
[0041] Although the translucency tooth covering constituent of this invention is prepared from the polyfunctional 
acrylate monomer, the low boiler, the light polymerization initiator, the white inorganic impalpable powder, and the 
necessary additive of the above-mentioned combination, it is good to mix and for a low boiler to prepare within the 
tight container of protection-from-light nature, so that gelation of vaporization or a constituent may not take place. As 
for the prepared constituent, it is desirable similarly to store and convey within the tight container of protection-from- 
light nature. 

[0042] On the relation containing white inorganic impalpable powder, although the translucency tooth covering 
constituent of this invention is homogeneous at the time of mixing, it has the inclination for white system inorganic 
impalpable powder to sediment in the state of standing. Therefore, it is desirable to use this material container by 
changing into a homogeneous condition at the time of the use in a dental clinic etc., shaking well. 
[0043] If in charge of application of the translucency tooth covering constituent of this invention, in the front face of 
the target tooth, beforehand, bleaching processing is performed and a tooth is made into a white color tone. In an acid 
solution, an alkali solution, etc., others, for example, a reducing agent, other conventional bleaching agents can use 
bleaching processing. [ oxidizers /, such as a hydrogen peroxide and urea peroxide, ] 

[0044] As for the tooth after bleaching, the translucency tooth covering constituent of this invention is applied as 
coating liquid. Although especially the method of application does not ask, it is desirable to apply to homogeneity 
thinly as much as possible by a small brush etc. for example, at spreading. 

[0045] The light is irradiated and the paint film of the constituent applied to the tooth front face is stiffened on a coat, 
the optical exposure machine (for example, : Made from creative - a name of article "curing light Mach" or : by the 
digital medical treatment die AGUNO tick system company (DMD) - a name of article "Apollo 95" is available) of 
high power is used for this exposure light source in a light field, it is a short time, and it is possible to finish exposure 
actuation especially in about several seconds. This light exposure machine can also be used also [ machine / which is 
used for a bleaching activity / optical / exposure ]. 

[0046] As for a spreading side, it is desirable after bleaching processing of a tooth to lessen the moisture on the front 
face of a gear tooth as much as possible beforehand in advance of spreading of the translucency tooth covering 
constituent of this invention using a drying agent (solvent for volatility) in respect of the adhesive property on the front 
face of a tooth, coat endurance, etc. Moreover, after bleaching of a tooth, if etching processing (for example, etching by 
the phosphoric acid solution) is further carried out for the bleached tooth front face in advance of tooth covering 
constituent spreading of this invention, it is effective in order to strengthen more the adhesive property on the front face 
of a gear tooth of this tooth covering paint film. 

[0047] Thus, since use as micro support the coating liquid hardened material which carried out osmosis restoration, it is 
made to root in a microscopic defect firmly and the adhesion to the tooth of a hardening coat is raised in the front face 
while the translucency tooth covering constituent for after [ bleaching ] finish of this invention is applied to the tooth 
after bleaching, permeating a tooth surface organization, burying the microscopic defect produced by bleaching and 
covering a front face smoothly, it has the coat endurance which reaches to the long period of time after spreading. And 
the discoloration (back track discoloration) prevention after bleaching can prevent effectively over a long period of 
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time, without making the whiteness immediately after bleaching decline, since whiteness similar to the whiteness based 
on the optical scattered reflection after bleaching is given. In addition, this coat will reinforce dentine, such as enamel 
on the front face of a tooth, discovers the resistance over a caries effectively, and is still still more effective in 
preventing plaque adhesion. 

[0048] To a natural tooth, only as finishing and an object for the back track discoloration prevention after bleaching, 
the translucency tooth covering constituent of this invention is effective also as spreading material for caries 
prevention, and can be used also as a plaque abherent. Furthermore, since the paint film on a tooth front face has a 
screening effect over an external stimulus, the translucency tooth covering constituent of this invention can be used also 
as spreading material for hyperesthesia prevention. 

[0049] Furthermore, by carrying out surface spreading also to the natural tooth which carried out the pulpectomy 
according to the caries etc. and lost the gloss of a vital-tooth fang proper, it can utilize as reinforcing materials who 
served both as gloss and whiteness degree grant, and is very useful as aesthetic appreciation dental materials or a 
charge of tooth whitening material. 
[0050] 

[Example] Combination preparation of the translucency tooth covering constituent was carried out stirring well in the 
brown bottle of perfect closed mold by the presentation shown in the [example 1] following table 1. On the 
polyethylene film, the above-mentioned constituent was made into homogeneity with ** thinly as much as possible by 
the small brush, and it considered as the circle configuration with a diameter of about 2cm. The visible light curing unit 
for dentistries (DMD manufacture: form Apollo 95) is used for the painted surface, and the actuation which carries out 
an optical exposure for 3 seconds from about 3mm upper part of a spreading side was repeated 3 times, and was 
stiffened. 

[0051] What measured the hardening film on a polyethylene film with the turbidity meter (hazemeter) (Nippon 
Denshoku Industries [ Co., Ltd. ] manufacture: form 1001DP), and **(ed) total light transmission with the total light 
transmission of only a polyethylene film was made into the light transmittance of the hardening film. 
[0052] Next, after having been immersed in hydrogen peroxide solution 35% for 5 hours, bleaching the pulled-out 
tooth front face and fully rinsing it further fully after rinsing, the tooth front face was dehydrated with the acetone. The 
above-mentioned class product was thinly applied to the tooth front face by the small brush, the visible light curing unit 
for dentistries (DMD manufacture: form Apollo 95) was used, and the actuation which carries out an optical exposure 
for 3 seconds from about 3mm upper part of a spreading side was repeated 3 times. ****** to the tooth flank of 
material with **, the homogeneity situation of the coat after a visible-ray exposure, the hard facing nature of a 
hardening coat, smooth nature, a surface color tone, etc. were observed with a naked eye and the touch. These results 
were shown in Table 1 and Table 2. 
[0053] 
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[0055] By Table 1 and Table 2, although samples 1-5 are the translucency tooth covering constituents which 
constituted a 8 - 80wt% multi-organic-functions system acrylate monomer, a 16 - 80wt% low boiler, a 0.4 - 5wt% light 
polymerization initiator, and 0.5 - 10wt% white impalpable powder as a principal component When it is within proper 
limits whose light transmittance of a hardening coat is 60 - 95%, respectively and makes it a tooth front face with **, 
****** is good, and it is the strong homogeneity coat fully hardened to the front face, and, moreover, it turns out that 
the color tone immediately after bleaching is reproduced. 

[0056] When the particle diameter of white inorganic impalpable powder is about 4 microns in the samples 2-5 of 
Table 1, The minimum loadings for making the whiteness of an optical scattered reflection resemblance of a bleaching 
side discover have few titanium dioxides, and end. Moreover, as the sample 1 of this invention within the limits, the 
same titanium dioxide is also known by that the permeability of a hardening coat goes into a proper region at least, and 
loadings are advantageous at ****** to the space of material with **, the homogeneity of a hardening coat, etc., 
especially when particle diameter is 1 micron or less. 

[0057] On the other hand, in the combination (example 1 of a comparison) to low-boiling point acrylate and a light 
polymerization catalyst, coat formation was not completed excluding polyfunctional acrylate. It turns out that the 
organization potency of the strong coat with which the combination (example 2 of a comparison) to monofunctional 
acrylate, the low boiler of this monomer, and a light polymerization initiator also suited this purpose is not obtained. 
[0058] Moreover, it turns out that the example (example 3 of a comparison) of the combination which blended the 
amount of low boilers below 20wt% also has the permeability inadequate for a polyfunctional acrylate monomer and a 
light polymerization initiator to a tooth flank, and the hardened coat is heterogeneous and hard facing nature is also still 
more inadequate. On the other hand, as shown in the example 4 of a comparison, it turns out that the amount below 

0. 4wt% of coat formation is [ a light polymerization initiator ] inadequate. 

[0059] Moreover, in the example (example 5 of a comparison) in which a hydroxyapatite content exceeds 10wt(s)%, 
probably because the ****** of that by which the light transmittance of a hardening coat is contained in the proper 
range falls, the homogeneity of the hardening film not only worsens, but homogeneity and smooth nature fall. On the 
other hand, in the example (example 6 of a comparison) which a titanium dioxide includes only 0.1wt(s)%, the light 
transmission nature of a hardening coat is as high as 99%, and when transparency resin permeates the microscopic 
defect section after bleaching, it turns out that the whiteness concerning the optical scattered reflection of the 
microscopic defect section currently observed till then is declining clearly. 

[0060] The translucency tooth covering constituent of this invention prepared by the point of the [example 2] example 

1 , About each tooth which applied the example constituent of a comparison, the colorimetry of the five places of the 
measurement relevance section which carried out coat formation was carried out with the part photometer (Minolta 
make: minute photometer CM-2022), the average values L0, aO, and bO were measured, and, subsequently to the inside 
of 0.2% water solution of a coloring matter rose bengal, it immersed and held at 37 degrees C. 

[0061] and fixed time amount after — the above and this point — the colorimetry on each front face of a tooth - 
carrying out - the an average of L, and a and b — measuring — an average of [ before stain solution immersion ] — it 
asked for difference deltaE of L0, and aO and bO by the degree type, and it measured the period until five or more 
discoloration is discovered. 

deltaE= [(L-L0) 2+(a-a0) 2+(b-b0) 2] 1/2 [0062] Furthermore, the hydrogen peroxide bleached the pulled-out tooth 
front face 35% in the example 1 and this way separately for 5 hours, after rinsing and desiccation, the sample (un- 



http://www4.ipdl. ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/22/2006 



JP.2002-003327.A [DETAILED DESCRIPTION] 



Page 8 of 9 



applying) of the tooth which carried out surface polish and carried out underwater storage of the bleaching side further 
on the point for polish for 48 hours was prepared, and the experiment same as an example 5 of a comparison was 
presented. The test result was summarized in Table 2. 
0063] 
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[0064] In Table 3, although the example 7 of a comparison which is not applied [ of a conventional method ] held 48 
hours by the time it spent the effort on the surface polish actuation after bleaching of a tooth and was moreover 
immersed into 37-degree-C coloring matter liquid, two days after being immersed, it is admitted that deltaE became 
five or more. 

[0065] On the other hand, although immersion maintenance was carried out [ from ] at 37 degrees C into the above- 
mentioned coloring matter liquid immediately after applying the translucency tooth covering constituent of this 
invention and the immersion period for two months moreover passed after that, without the tooth which used the 
samples 1-5 of this invention performing the surface polish actuation after bleaching of a tooth from Table 3 
Nevertheless, deltaE is five or less and it was hardly admitted that a front face discolored. This proves that the 
translucency tooth covering constituent of this invention permeated in the microscopic defect section of a tooth 
bleaching side well, and has stopped for a long period of time. On the other hand, deltaE became five or more 
comparatively for a short period of time, and, as for the tooth which applied the constituent outside this invention range 
(examples 1-5 of a comparison), discoloration advanced. 

[0066] Except for making into 50 degrees C the storage -temperature conditions of the color liquid which carries out 
[example 3] immersion, it examined in the example 2 and this way. As the general trend, it is the same as that of the 
result of an example 2 also about the result as Table 2. Furthermore, the tooth which applied the samples 1-5 of this 
invention within the limits As a polyfunctional acrylate monomer of this invention, the polyftinctional acrylate 
monomer of three or more organic functions is applied. As a low boiler, the boiling point uses an acrylate monomer 
120 degrees C or less. Titanium-dioxide impalpable powder 1 micron or less is used as white impalpable powder. 
Further When a camphor quinone is applied as a light polymerization catalyst of this invention, a color tone similar to 
(the sample 1 of this invention) and a bleaching film color tone is reproduced, and it turns out that it is much more 
effective for carrying out [ of the tooth after bleaching ] discoloration prevention. 

[0067] In the constituent 100 weight section of the sample 3 of the [example 4] example 1, 2 weight sections were 
added for phenyl (2-methacryloxyethyl) acid phosphate, that constituent was made into the sample 6, this sample 6 was 
applied to the bleaching gear tooth, and it is the same point as the approach of an example 1, and it measured [ it is this 
point as having been indicated in the example 3, and / it was immersed in the rose-bengal water solution 0.2 50-degree 
C%, and ] the discoloration situation by the approach of example 2 publication. The result is as in Table 4, and the 
adhesion enhancement effect to the dentine of the hardening coat by the phosphoric ester system adhesion polymer 
understands it. 
[0068] 
[Table 4] 
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[0069] From Table 3, it is admitted that the sample 6 which added the above-mentioned phosphoric ester monomer has 
the high discoloration prevention effectiveness as compared with the sample 3 (Table 2) as the basis. 
[0070] After having already lost gloss in the tooth by which the [example 5] odontectomy was carried out for the 
pulpectomy, and whiteness's having declined moreover and fully rinsing the natural-tooth fang appropriate for yellow a 
little, phosphoric acid etching by the tooth front face was performed with phosphoric acid ******** for 30 seconds 
30%, the moisture of a tooth flank was dehydrated with the acetone after rinsing, and the sample 1 of an example 1 was 
thinly applied by the small brush. Next, the visible light curing unit for dentistries (he is : Apollo 95 like an example 1) 
was used, and the optical exposure for 3 seconds after about 5mm upper part of each spreading side was repeated 3 
times. When the tooth front face was observed after that, the field which has the same whiteness and same gloss as a 
healthy gear tooth was discovered. Although the tooth was made 37-degree-C underwater before immersion and the 
front face was observed one month after, the whiteness and the gloss on the front face of a tooth were fully maintained. 
[0071] 

[Effect of the Invention] Since it contains the polyfunctional acrylate monomer of a predetermined presentation, a low 
boiler, a light polymerization initiator, and white system inorganic powder as a principal component, the translucency 
tooth covering constituent for after [ tooth bleaching ] finish of this invention only carries out the back light exposure 
which applied to the bleaching tooth and was made to fully permeate, can stiffen the coat which has the following 
property and can be established. 

[0072] The surface lining formed on the tooth having the permeability to a bleaching tooth, and discovering whiteness 
similar to the whiteness based on the optical scattered reflection of a bleaching gear-tooth front face, the translucency 
tooth covering constituent for after [ tooth bleaching ] finish of this invention can make a tooth front face smooth, can 
prevent or delay contamination, and can prevent the color return after bleaching. 

[0073] after formation of the hardening coat according [ the tooth covering constituent for after / translucency tooth 
bleaching / finish of this invention ] to an optical exposure keeps a tooth front face smooth over a long period of time - 
finishing polish - omitting - obtaining — after finishing - the cautions with a patient special about food - it is not 
necessary to pay - moreover - a long period of time - crossing - the discoloration (back track discoloration) 
prevention of a bleaching tooth - it can carry out. 

[0074] This invention can also provide dentine strengthening, hyperesthesia prevention, and antisticking of a plaque 
with the useful translucency tooth covering constituent for after [ tooth bleaching ] finish further. 
[0075] This invention can serve also both as the others and tooth whiting material, the tooth caries prevention material, 
hyperesthesia prevention material, and plaque antisticking material for after [ tooth bleaching ] finish. [ constituent / 
translucency tooth covering ] 



[Translation done.] 
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#fei*0 ! »<$r»h 0. 4wt%*SI*)*£lifi£iStt 

[0037] *»i«BK:ffi6ft3f«e»<Oft±ffl<0*J»!B 

y 1 nm&mm t *imMnm«sffl t nsvatm 

4U^«^fc*<0fflrtaBH*WIScr6t. 3 5~6 0w 
t%C04Smiy.±.C0T7Vl—Y- ; tS~?-k. 6 1- 
36wt%£0Ml 2 0rWT^r^ , J^-h : £y-7- 

t. i-3wt%co^y7r^yyt. l— 8%<t>i& 

fi^FF^g** 1 5 ? o vl&Tffiimtf- 9 V t . 1-3 
r $ y Xj-iUX 9 90 U— h , N-^ffl'y? i x/l/T 



(5) r#RB2002-3327 

8 

Wins. iwaoeH* 1 , ttsFaaffiofeistJi 

[0038] *^fcfiR6tmR61*<0tLhffl<^l i iaW 

tt**«aK8URWi. ±Ea)£<^t^7y yi^-b* 

10 

[ 0 0 3 9 ] $ fcfc. *JHB^)fflflK»tli. SHHt*/ 
t Lt, ^^Sx^^^y-e-Sripjffl-rSv: 

( 2-y^y UDjfv-xf-^) 7 3r^7x-h, yyf- 

/l- ( 2-^< 'Jndf yxf-/U) 7^-X7x-l-. i^'X 
(2-y^yjO^^X^l/) 7=rX7x-h. V s 

/ot;P ( 2-y 99 UnJf v-x^/l-) 7U7i- 
20 K y'7-?-/K 2-y ^-^'Jndf^x^l/) 7^7i 

-h, y'jryf-yK2-y^^ i JDJfyxf-;i') 7^x 

7x-K . 2-y ^7 'JnJfi/xf^Ty-y K7*7. 
7i-h, 7i-/K2-^^!)DifyIf;K7i/ 
•y V7*XV s.-\-+£\iZ<mX'%h. 
[0040] ^Mxxfi^y^-^till. ttff 
»SIHdail+K. 0. l~5wt%#ff*U\ *<D* 
0. lwt%J:")^t. ZCD&mt^S-? 
«^WW1t-3f-A,c7>^^4L'j:^*\ 5w 
t % J: 0 ^ ^ fc , «-(ttftlR<OB«E t ffiT S * 6 «fii5<* 

0. 2-2wt%*?HC«tU\ 

[0041] *m\n*mwiM*wfflfiLWi. m 
(rm^<r>^m79w-v^9-7-. isMMmm, «r 

mz o izT&%,fecofm®%sfixi&& ixwm-f 

[0042] *m)<r>*&wmwm&j8.mi. afe 
40 mmmm^^Lx^h?m±.. m-&mzim®x'h 

m.^t. mmvmx'cr>&mmz^ *wm"s& 
&<M-?xi*m%wmizLxm-tz>ztwm£U\ 
[0043] *wm*wmmwmmMvmmiz 

m&mhmx'Zh. 
50 [0044] mmmmit. ^imn^sm&Msm. 
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M&titmm&t ixm^tii. mnmtvuz. m 

[0045] ffiJffiBBfc&ffi Lfcffll£ft«0&ISfcii . «f 
«3l£«:!S»LT. W:«?tJ. C:tf>!H9t*SC 

r Att (DMDt)|:nM r 7tfO 9 5 J #f "Iffl^T 

tin f-yT'HUl J:*x -yf-y 

z x o adit-*-* fc*>M& r* s . 

[0047] ZCDXolzLX , *»»B<0»aatt±ffl<0 

x . mmmm^&Lx . sac* o^tt 5 
xv&z mihx$m£mc>Mzmt*& t #ic s 9 nxPfi 

*>-c o 4 <o t . im'&muz$.&®mm Aft £ «*. r v * 

s raft * *»mc3ss l . j^,75-;tf« 
[0048] -mmm-mmm^ mammm. 



(6) &H2002-3 3 27 

1 0 

owfmmvmmk ixh^mx-b*). r 
7-9mm±mtLxhmmx'$&. s^t, 

mmizm&m$))%tti-2><ox\ msum±sa 

[0049] SMC 3«&fc*(;:J:9tttiUT£iSfi3F 

10 ffl«fli:LT^tffffl-C*>6. 
[0050] 

[XMffl] [£*M 1 ] TE* 1 fciSf ffljST. ££® 

fi8«*/j«tr aj*6 Jt*ttsi< u*»«>iwncflwt urns 

SBtttt ( D M D*UR& : gt&T#a 9 5 ) £ LT . 
iWBWMft 3 m m±*A><5, 3»ffl3K!SS«-*-flMP * 3 El 

20 [00 5 1 ] tf';x^Uy7 4^A±CD@ffcffi|£, 
ft K-X*-*-) <H**feI* (») K& : 
1 0 0 1 D P ) fcj: 9£#MB8a*£8fl5£L. jK'Jx* 

I 0 0 5 2 ] iJct . ftftLJt*3F£ffi£+#fc#att. 

3 5 «jasft*at*t: 5 $f®m®Lxm& t . ? 1 1+ 

mMtz±u<7)&®f&m'\mzxm< m% i , mm 
^mmm ( dm Dtmm ■. m^rxa 95)*®. 
30 m ix % miKWcntf) 3 m m±**> <b 3 smHast^s a 

mmvm&mmzmtmmxmmitz. z\hh<r> 

[0053] 



10/30/2006, EAST Version: 2.1.0.14 



(7) 



$$[$2002-3 3 27 



1 1 



1 2 



No 










mam 
* (%> 


mi 






urn 


m 




as 






i 




60 


^ y j» 


40 




2.0 


raMk 


002 


1.6 


93 


2 




70 


^ y — f» 


30. 




1.5 




4 


5.0 


8 1 


3 


y~>*x y h-zi^-y-r* y u 


40 
20 




40 




2.5 






Q.U 


85 


4 


w-jvtf y a— * ^ y u— k 


40 
10 




50 




1.7 


rtiW ."5 ,1, — r 


4 


7.0 


B 7 


5 


y x y h y * * ^ y 


40 




60 




ZO 




4 


as 


Bfi 


it 

mi 






***** 

*y h 


100 


/> 


3.0 




002 


20 


90 


it «a 
m 


- (t KtJ^vaifvM^y t — m 


m 


^y u-h 


40 




1.8 




002 


3.0 


8 6 


it & 


>;;^y*xy*y ^-/v^^-x^ y ^ 
-h 


GO 




10 


aw?* 

/V 


2.3 




Q02 


4.0 


7 0 


it « 

m 


hy^o-znA^o-hy*** y u 

— h 


50 


x^/v/£ 

*y 


50 


V 


03 




ao 

2 


2.0 


9 0 


it ® 


b 


60 


* y v 


50 


/> 


1.5 


t K P * 


4 


25 


70 


it €< 
#J6 


^o^x y*y b-'i-vo/?? y 
h 


40 


v y k 


GO 


/> 


1.3 




ao 

2 


01 


99 



[0054] 



* * [§12] 



No 












mm 




1 




m 








2 


m 


m 


ftff 






3 


m 


m 








4 




w 


m 


m 




5 


m 


m 


m 














m 




*m 












*m 
































m 











[0055] ^lt^2tcj;0. fy7iH~5tt. 8 
-80wt%<7)^l'tg^r7yw-h ; £y7-i:. 16 
-8 0wt%<7)(g^MiJt, 0. 4-5wt%<7)-BT« 
m&fflthmt. 0. 5-10wt%«afeK5r± 

zixztimimmtoftjmmtfe o~9 5%<?)3iiE!ffiiB 

[00 56] <?>+/- X7VP2- 5 £*3^T. 
[0057] -U. %,-g&77 ') U- 1- . Oi^ 



^ * / -r-om&mi t ^wmiafflm t mis ( it 
[00 58] ^/t. inffl7?yu- 

*a-&S»ffl 1 1 - 2 0 w t %*j»<0ffi»A«MfiS:S 

m 4 t^r*D < . ^Tfea^s&ffi^ o . 4 w t %*ss 
40 <nsx\ wjmmM^x'hhztimh. 

[0059] £tz. t Y-X3*i/7W4 httMtf 1 0 
W&tEJmtz^-Clt^l two, ^tt* 5 (ST-tl» 

TOtttffiT-rs. zM\wvm. iwt% 
uwwfcuw (jt«W6) sMtauaoaeaatt 

mKmz m> h a $ #Bfl ^ «jg lt o * z t tm 

50 4. 
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1 3 

loo 6 0 ] im»m2i9mminmw£X l )tmi 
5irpr,zftm.if ay^m : MiitcM-20 2 

2H~TPJfeU ^OT^IU, ao, bo*«J£U 
8:vvT\ feSgo-X^ytf/UcOO. 2%*MS4>t3 7 

[ 0 0 6 1 ] f LT . -5gB#fa^(CH?HBt HMfcT* 
*<aftff-2tffi<9fflfc£ff^-?-<W^L, a, b 
L . JhfiffiSatM ATM} L 0 . a 0 , b 0 1 om A E \i . 10 



1 4 



AE= [ (L-Lo) 2 + (a-ao) 2 + (b-bo) 2 ] 

1/2 

[ 0 0 6 2 ] $ fefc. S'M. fttt Lfc*3F3lffl 

01 1 1 mmmx- 3 5 5 tmm& 

t&mmz. m&w&mgmxj > hx-msm 

HI£SI 2 
[0063] 
[3S3] 



lit. $ 

. mm 



No 






37t ■ 




1-1 




2*jn at 




i-2 






2 5 0 


1-3 




2*£Rt 


2013 


1-4 




Oh 


200 


1-5 






200 






2 H 








4 0 


1 0 






5 0 


1 0 






5 0 


2 0 


Jt«W5 




100 


30 






2 0 


3 mm 



[0064] M3 tfc^TfcL »S«*^^Jtl^) 

L^t . 3 7iCfe*?g+taiS-r& *Tfc4 8B#IS£<* 
# l lz i 4>-f . mm L T 2 Bf& (CM: a e # 5 W 

[0065] ZtllzftLX. SI3a><^ *JWHWf>'7' 30 

state s: ff 3 c t =5: < . ^m^mmmwtmm 
m^m^n uzmkfrb±sin®m.wz 3 7'cx-mmu. 

at < ?«s l - ^mmt ^x^hzt zmm-t & . 

ffcfr. #569iRffl*kOfflJSai (itWJl-5) £«L 
fctMFti. JtKW^JffliSt'AE^saht^O^fe^ji 40 

[0066] [ggtfcH3 ] «aftssasja»««ia^ 



■Boulter? u v- hty?-t LTJi3WfimLho 

Tti$,£>' 1 2 O'COTOT? !Jl/-hty7-Jffiffl 

^mmi^h^-mwmx'hh z t &m . 

[0067] [»fiCT4 ] HtfiM 1 mv?)\> 3 cOfflfie 
)l) T>"v H7*X7x-hS:2affiaBS-^iDLT, * 

iwmtmmffix'. mamzmMi. m&mtzs. 

m^ixtztm^mx\ 5 0TO0. 2%0-XX.y^P 

[0068] 
[*4] 
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1 5 



#68200 2-3327 



1 6 



No 








ft a 




6 






2 





[0069]3I3J:9. ±K<0$I?x.Xf7l^y-?-£ 

(§12 ) £JtLT£^jl^»AW^,r i««I8tf>&ii 
4. 10 

[00 70] fct&SftfcttffW&a^tt*! 
0>fc*>«C#iR * *v > L *> t a 8 #3$>g L«3Htfe -> or 
V^SQSSHSPt-HJ-toltafeLfctt. * Wf&3FasHfc3 0% 
ttftftMHRttftlc J; 6MHx -y <f-y?$ 3 0 #*t L . * 
ffi&T-fc h v-CtBlBe)*#£ ft* L . 1 <W XT' 

» ( mi 1 1 mm : t^d 9 5 > mm l . -e^-m 

oaffifflOW 5 m m±*"*><b 3fWS|tf»e8Blt* 3 Htft 9 
[0071] 

wmmsLMz . m ffiffl*«^*ffffir ? >j i/- he 



[0072] *mfr#tt&ikttkm<o*mm&* 
wffl&mi. m±.m&uzmm#. mam 
^coimftziiL . mmmm<r>m&mz t> t -?< & 

[0073] *ftwco*mw&mm&ti±.mm 

[0074] . $ . wont, mmum 
[0075] *mn - ffi^sasMthfflw^fmttii 



F^-A(##) 4C089 AA20 BA06 BC02 BD08 BD09 
CA03 CA10 
4J038 FA121 FA141 FA161 FA171 
HA186 HA216 HA286 HA416 
HA446 HA546 HA556 JA03 
JA19 JA33 JA34 JA56 JB06 
JC18 KA03 KA04 KA06 KA08 
KA12 KA15 KA20 NA01 NA02 
NA17 PA17 PB01 PC11 
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